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Abstract

Betaine, is a trimetyl derivative of glycine and has methyl donor properties for remethylation
of homocystine to methionine. In this experiment was studied the efficacy of providing betaine on
productive performance, hematology, egg quality, cholesterol and fatty acid profile in yolk. A total
three hundred laying hen (Hisex Brown® at 20 week of age were randomly assigned to completely
randomized design including of 3 treatments with 5 replications (n=20). Dietary treatment included the
corn-soybean meal base diet (without betaine supplementation), and basal diet supplemented with 2
kg/ton diet from betaine hydrochloride and betaine anhydrous. The results showed that dietary
supplementation of betaine hydrochloride and betaine anhydrous increased egg weight, albumin
weight, yolk weight and protein content in yolk and whole egg (P<0.05) but was not affected the
productive performance (P>0.05). Moreover, inclusion of two source of betaine into the diets reduced H/L
ratio, total cholesterol and triglyceride content (P<0.05) and increased HDL and free fatty acid content in
blood (P<0.05). Likewise, two sources of betaine supplementation led to increases egg yolk linolenic

acid (C18:3n3), DHA and omega 3 higher than control group (P<0.05).
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fanandly Table 2

Table 1 Effect of betaine supplementation in laying hen diets on productive performance

Productive performance Betaine supplementation in laying hen diets*  SEM P-value
Control BC (2kg/ton) BA (2kg/ton)
Average daily feed intake (g/day) 95.11+7.00 91.27+5.09 97.66+8.59 2.28 0.55
Hen day production (%) 79.64+4.49 79.17+1.57 78.32+2.94 1.07 0.71
Average egg weight (g) 51.75+0.07 53.04+1.29 53.30+1.33 0.23 0.09
Egg mass (g/day) 41.05+2.12 41.98+0.55 40.98+0.84 0.45 0.63
Feed conversion ratio 1.94+0.05 1.93+0.22 1.91+0.09 0.04 0.55
Feed cost per 1 kg of egg 32.18+0.88 31.84+3.63 31.73x1.64 0.64 0.55

(THB/1 kg of egg)

*BA = Betaine Anhydrous and BC = Betaine Hydrochloride
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Table 2 Effect of betaine supplementation in laying hen diets on hematological value

Hematological value Betaine supplementation in laying hen diets* SEM  P-value
Control BC (2kg/ton) BA (2kg/ton)
Hematological characteristics
Hematocrit (%) 27.33+1.25 29.00+1.41 29.67+3.68 0.80 0.51
Hemoglobin (g/dL) 9.29+1.38 10.46+0.51 10.80+1.44 0.32 0.17
RBC (x 1076 /uL) 1.89+0.03 2.01+0.12 1.98+0.24 0.05 0.68

WBC (1ul) 17066.66+2131.24  13700.00£1667.33  14900.00+2687.00 596.24  0.14
Heterophil (%) 53.33+1.98 49.33+7.40 45.66+2.62 1.85 0.31
Lymphocyte (%) 56.33+1.69 58.66+3.09 57.33+3.33 0.98 0.64
H/L Ratio 0.94°+0.01 0.84°+0.05 0.80°+0.08 0.02 0.02
Serum biochemical profile
Cholesterol (mg/dl)  146.00°+8.60 130.66"+3.36 134.00°+6.37 1.95 0.04
HDL (mg/dL) 56.33°+3.09 62.00°+1.63 60.66°+1.69 0.75 0.04
LDL (mg/dL) 2.67+0.37 2.67+0.47 2.67+0.74 0.16 1.00
Triglyceride (mg/dL) ~ 917.33°+17.17 792.66°+42.62 835.66"+46.59 1411 0.02
FFA (UEQ/L) 449.24°+1.12 460.15°+1.24 469.46°+1.56 751 0.04
Glucose (mg/dL) 178.35+1.27 174.41+1.11 175.52+1.09 4.70 0.82

*BA = Betaine Anhydrous and BC = Betaine Hydrochloride

2PMean with symbol with in same row differ significantly (P<0.05).
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TunanauIuasgaen15v1uIfuiieadoaftu
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(Osmoprotectant) il sleadtioglunizauna
dndeniuinaudsneanujisereendindy
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Table 3 Effect of betaine supplementation in laying hen diets on physical quality of eggs

Physical quality of eggs Betaine supplementation in laying hen diets* SEM P-value
Control BC (2kg/ton) BA (2kg/ton)
Shell color 17.6620.76 17.73+0.09 18.72+0.59  0.197 0.12
Egg weight (g) 53.80°+0.69 56.23°+0.81 58.64°£0.16  0.22 0.01
Shell weight (g) 7.48°+1.37 7.77°+0.90 7.55°£0.09  0.03 0.04
Shell density 112.27+1.56 112.97+0.75 111.7742.18  0.55 0.68
Yolk weight (g) 13.16°+0.40 14.27°°+0.09 15.72°+2.01  0.51 0.04
Albumin weight (g) 33.16"+0.39 34.18°+0.68 35.43°+1.99  0.17 0.04
Albumin height (mm) 9.70°+0.11 10.51°+0.50 9.94°°+0.11  0.08 0.02
Haugh Unit 98.46+0.59 99.08+1.51 99.08+4.22  0.73 0.72
Yolk color 12.70+0.06 12.58+0.02 12.75+0.15 0.02 0.06

*BA = Betaine Anhydrous and BC = Betaine Hydrochloride

25 Mean with symbol with in same row differ significantly (P<0.05).

UenNINENaNITNAaeIATID Fauanna
Fuhalafetunmsdiistuweniminldftaes thmin
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Tinuiiaoswin Ssanunsaesungldsad Cumuawnse
gawermlslefiu (Methionine) Wieafinmzuiauaau

wwlsleduluawns (Sun et al, 2008) Inensiasudmu
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Table 4 Effect of betaine supplementation in laying hen diets on egg nutritive value

Nutritive value in egg (%) Betaine supplementation in laying hen diets* SEM P-value
Control BC (2kg/ton) BA (2kg/ton)
Albumin
Dry matter 13.10+1.29 13.18+1.23 15.56+0.55 0.43 0.13
Organic matter 99.25+0.03 99.24+0.01 99.23+0.02 0.006 0.72
Crude protein 11.32+0.06 11.40+0.01 11.38+0.01 0.13 0.22
Ether extract 0.01+0.001 0.01+0.006 0.01+0.001 0.001 0.26
Total carbohydrate 0.86+0.04 0.78+0.05 0.80+0.03 0.01 0.22
Gross energy (kcal/kg) 489.73+1.67 487.01+0.99 489.06+1.63 0.59 0.26
Yolk
Dry matter 50.56+3.71 52.44+2.96 50.28+2.89 1.24 0.75
Organic matter 97.88+0.04 97.82+0.12 97.76+0.16 0.04 0.61
Crude protein 14.91°+0.09 15.17°+0.11 15.23°+0.10 0.02 0.04
Ether extract 29.09+0.17 29.13+0.48 29.50+0.12 0.08 0.21
Total carbohydrate 1.57+0.34 1.36+0.18 1.13+0.02 0.08 0.23
Gross energy (kcal/kg) 3,277.63+15.56 3,283.66+38.20 3,309.91+8.39 5.21 0.13
Egg
Dry matter 26.12+1.63 27.32+2.26 26.92+1.86 0.75 0.46
Organic matter 99.02+0.15 98.93+0.05 98.89+0.15 0.02 0.21
Crude protein 13.40°+0.05 13.84°+0.04 13.93°+0.04 0.05 0.04
Ether extract 8.49+0.17 8.44+0.53 8.59+0.27 0.14 0.90
Total carbohydrate 1.94+0.21 2.18+0.49 1.82+0.01 0.08 0.29
Gross energy (kcal/kg) 1,378.82+9.39  1,376.88+26.99  1,375.48+23.29 8.50 0.98

*BA = Betaine Anhydrous and BC = Betaine Hydrochloride

3bMean with symbol with in same row differ significantly (P<0.05).
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Table 5 Effect of betaine supplementation in laying hen diets on yolk cholesterol and fatty acid profile

Yolk cholesterol and fatty acid Betaine supplementation in laying hen diets* SEM  P-value
profile (g/100 g total fat) Control BC (2kg/ton) BA (2kg/ton)

Cholesterol 1275.99°£63.72  1492.29°+68.54  1326.86°+60.49 55.38 0.93

Total saturated fatty acid 8.48+0.10 8.84+0.10 8.42+0.34 0.69 0.07
Myristic acid (C14:0) 0.08+0.01 0.09+0.01 0.09+0.01 0.001 0.08
Pentadecanoic acid (C15:0) 0.02+£0.01 0.02+0.01 0.02+0.01 0.001 0.19
Palmitic acid (C16:0) 6.42+0.19 6.61+0.04 6.54+0.26 0.05 0.40
Margaric acid (C17:0) 0.06+0.01 0.05+0.01 0.06+0.01 0.01 0.13
Stearic acid (C18:0) 1.89+0.10 2.04+0.15 1.68+0.07 0.04 0.06
Arachidodic acid (C20:0) 0.01+0.001 0.02+0.001 0.02+0.001 0.0001 0.27

Total monounsaturated fatty acid 12.28+1.04 12.77+0.81 13.22+0.20 0.31 0.51
Myristoleic acid (C14:1) 0.01+0.001 0.02+0.001 0.02+0.001 0.0001 0.27
Palmitoleic acid (C16:1n7) 0.69+0.07 0.79+0.07 0.81+0.01 0.02 0.20
Vaccenic acid (C18:1n7¢) 10.84+0.89 11.19+0.69 11.59+0.20 0.26 0.56
Oleic acid (C18:1n9) 0.60+0.06 0.62+0.05 0.65+0.01 0.02 0.58
Eicosenoic acid (C20:1n9) 0.08+0.02 0.09+0.01 0.09+0.01 0.002 0.16
Nervonicacid (C24:1w9) 0.03+£0.01 0.02+0.01 0.02+0.01 0.001 0.16

Total polyunsaturated fatty acid 5.60"°+0.03 5.65"+0.55 6.00°+0.26 0.28 0.02
Linoleic acid (C18:2n6) 4.73°+0.03 4.71°+0.05 4.98°+0.06 0.21 0.04
Linolenic acid (C18:3n3) 0.09°+0.02 0.12°+0.01 0.13°+0.01 0.13 0.02
C20:3n6 0.05+0.01 0.04+0.01 0.05+0.17 0.03 0.16
DGLA (C20:2n6) 0.06+0.01 0.05+0.01 0.05+0.01 0.002 0.16
Arachidonic acid (C20:4n6) 0.55°+0.03 0.59%°+0.01 0.64°+0.04 0.17 0.03
DHA (C22:6n3) 0.13°+0.01 0.15%+0.01 0.16°+0.02 0.01 0.04
Total n3' 0.20°+0.01 0.23°+0.01 0.24°+0.02 0.15 0.04
Total n6” 5.40+0.43 5.43+0.25 5.76+0.42 0.13 0.51
Total n9’ 0.70+0.08 0.73+0.05 0.75+0.01 0.02 0.62
n3/né6 ratio" 0.04+0.03 0.04+0.01 0.04+0.05 0.01 0.06
SFA/USFA ratio’ 0.47+0.13 0.48+0.22 0.44+0.31 0.21 0.64
lodine value 18.98+1.23 19.45+2.04 20.33+2.24 0.87 0.09
Atherogenic index 0.37+0.02 0.37+£0.02 0.35+0.01 0.003 0.35
D9 desaturase (16) index 9.75+0.56 10.65+0.23 11.03+0.51 0.18 0.11
D9 desaturase (18) index 24.13+2.79 23.3242.71 27.12+2.80 0.93 0.22

*BA = Betaine Anhydrous and BC = Betaine Hydrochloride , **Mean with symbol with in same row differ significantly (P<0.05).
Total PUFA = Total Polyunsaturated Fatty Acid, 2Total n3 = Omega-3 fatty acid, *Total n6 = Omega-6 fatty acid, Total n9 =
Omega-9 fatty acid, T n3/n6 ratio = Omega-3 fatty acid/Omega-6 fatty acid, >SFA/USFA ratio = saturated fatty acid/unsaturated
fatty acid
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